Introduction {#sec1_1}
============

Bezoars are conglomerations of undigested foreign material retained in the gastrointestinal tract. Such foreign material may be fibers and debris of plants, vegetables and fruits (phytobezoar), persimmons (diospyrobezoar), hair (trichobezoar), medications (pharmacobezoar), and milk protein (lactobezoar). Bezoars have been found in any portion of the gastrointestinal tract, but the stomach is the most common site. Bezoars have been reported in less than 0.5% of all esophagogastroduodenoscopies and may be the cause of small-bowel obstruction in 0.4--4.8% of the cases \[[@B1]\]. Phytobezoar is the most common form, while trichobezoars constitute less than 6% of all cases \[[@B2]\]. Many patients may be asymptomatic, but some bezoars may produce epigastric pain, early satiety, nausea, vomiting, and weight loss. Complications may manifest as gastric outlet obstruction or bleeding. Passage of a bezoar into the small bowel or large bowel may cause intestinal obstruction \[[@B3]\]. A case of small-bowel obstruction secondary to ileal trichobezoar in a patient with Rapunzel syndrome is herein described.

Case Presentation {#sec1_2}
=================

A 15-year-old female patient presented to the emergency department of our hospital with generalized cramping abdominal pain, nausea, and vomiting up to 3--5 times a day, and constipation during the previous 5 days. She also referred decreased appetite and an 8-kg weight loss (12.3% of her total body weight) during the past 2 months. Her mother reported that the patient also suffered from trichotillomania during the past 2 years, although trichophagy could not be assured. The patient suffered from major depressive and anxiety disorders and was under treatment with fluoxetine during the past 2 years. On admission, physical examination showed a pale skin and signs of dehydration, a heart rate of 124 beats/min, a blood pressure of 100/60 mm Hg, a respiratory rate of 16 breaths/min, and a body temperature of 36.5°C. Three irregular patches of hair loss (alopecia) and irregular hair length on the right side of her scalp were identified. Her abdomen was distended, bowel sounds were hypoactive, with guarding in the upper abdomen and generalized tenderness, but no rebound was found. Blood count showed a hemoglobin level of 10.5 g/dL, a platelet count of 472 × 10^9^, and a white blood cell count of 18.7 × 10^9^, with a predominance of neutrophils (77.8%). Coagulation screening tests showed a prothrombin time of 11.9 s, activated partial thromboplastin time of 26.8 s, and an international normalized ratio of 1.09. Biochemical analysis showed a blood glucose of 82 mg/dL, serum creatinine of 0.68 mg/dL, total proteins 7.8 mg/dL, and serum albumin 4 mg/dL. After receiving intravenous crystalloids, a plain abdominal film was performed, which showed a distended and occupied stomach, dilated small-bowel loops and air-fluid levels, and distention of the distal ileum (Fig. [1a](#F1){ref-type="fig"}). An abdominal computed tomography (CT) scan showed gastric dilatation and a well-defined ovoid heterogeneous mass within the stomach (Fig. [1b](#F1){ref-type="fig"}). Dilated small bowel loops proximal to a heterogeneous intraluminal mass located at the ileocecal valve was also shown (Fig. [1c](#F1){ref-type="fig"}). Both images were highly suggestive of trichobezoars. The patient underwent an emergency laparotomy. Gastric and small-bowel distention was evident. Through an anterior gastrotomy, a mobile gastric trichobezoar with a tail extending to the duodenum was removed (Fig. [2a](#F2){ref-type="fig"}). Extensive gastric mucosa erythema was observed. A second trichobezoar causing obstruction at the ileocecal valve was removed through an enterotomy (Fig. [2b](#F2){ref-type="fig"}). Primary closure was performed for both gastrotomy and enterotomy. After psychiatric consultation, the patient was discharged from the hospital at the 9th postoperative day, and after a 26-month follow-up, she remains under psychiatric treatment, with no recurrence of trichotillomania, trichophagy, or abdominal complaints.

Discussion {#sec1_3}
==========

Trichobezoar is a compact conglomeration of swallowed hair. This rare condition is usually located in the stomach but it may extend through the pylorus into the small bowel and colon. Vaughan et al. \[[@B4]\] described this condition and named it Rapunzel syndrome. The resistance of human hair to digestion, the limited peristaltic propulsion due to its smooth surface, and the pyloric valve effect contribute to the accumulation of hair between the gastric mucosal folds and may assume the shape of the gastric lumen \[[@B5]\]. Occasionally, fragments of the hair conglomerate may become detached and migrate to the small bowel \[[@B6]\].

Trichobezoars are most commonly found in children and adolescents, but all age groups may be affected \[[@B3], [@B6]\]. Naik et al. \[[@B5]\] reported a mean age of 10.8 years, and 96% were female patients. Trichobezoars are the result of trichotillomania and trichophagia, commonly observed in young females with psychiatric disorders. Mental retardation has also been associated with trichobezoars \[[@B3], [@B6]\]. Severe psychiatric disorders have been reported only in a minority of cases \[[@B7]\].

Clinical manifestations are associated with the trichobezoar size. In early phases, many patients may remain asymptomatic. No pathognomonic signs or symptoms have been described. A mild form of the disease may be characterized by abdominal pain, early satiety, nausea, and vomiting, which has been observed in one-third of the patients \[[@B5]\]. This may lead to malnutrition and weight loss. Trichobezoar should be included in differential diagnosis in young females with nonspecific epigastric pain, fatigue, weight loss, and epigastric mass \[[@B6]\]. More severe manifestations of this entity depend on trichobezoar location. Gastric erosion and ulceration may lead to bleeding or perforation. A large trichobezoar may lead to gastric outlet obstruction \[[@B8], [@B9]\]. Intestinal obstruction in the terminal ileum is uncommon and may cause ischemia and perforation \[[@B10], [@B11]\]. Gastrointestinal bleeding has been described in 6% of the patients, and intestinal obstruction or perforation in 10% \[[@B12]\]. Overall, gastrointestinal obstruction has been documented in 26% of the patients, and peritonitis in 18% \[[@B5]\].

Plain abdominal films are nonspecific but may be useful to confirm a clinical diagnosis of gastrointestinal obstruction or perforation. Air accumulation in the trichobezoar may give a mottled appearance. Barium studies may show a stomach being occupied by a heterogeneous and mottled-appearing mass due to the absorption of contrast material by the trichobezoar. Barium studies may differentiate small-bowel obstruction caused by adhesions from obstruction secondary to a trichobezoar \[[@B6]\]. Ultrasound provides no pathognomonic signs, but a hyperechoic curvilinear dense strip at the anterior margin of the lesion associated with complete shadowing posteriorly has been described \[[@B13], [@B14]\].

Although CT scan is the preferred image study for the evaluation of suspected trichobezoars, most data are derived from case reports or from small proportions of patients in case series of different bezoar types. The CT image of a gastric trichobezoar is a hypodense and heterogeneous mass within the stomach with a mesh-like pattern, with oral contrast material sparse within the mass and surrounding it and containing a mottled air pattern \[[@B15], [@B16], [@B17]\]. Although small-bowel bezoar CT findings are not specific for trichobezoars, CT is superior to other radiologic modalities for bezoar diagnosis and differential diagnosis in small-bowel obstruction \[[@B18]\]. A CT scan showing a dilated small-bowel loop and a well-defined round or ovoid, heterogeneous intraluminal mass at the transition zone has been considered highly diagnostic \[[@B2], [@B18]\]. Small-bowel bezoars may be similar to small-bowel feces, but feces-like material occupies a longer dilated intestinal segment and is located proximal to the obstruction site, while a bezoar appears as a round or ovoid-shaped mass located at the obstruction site \[[@B18]\]. Multiplanar reformations can be obtained with multidetector row CT and increase the accuracy and confidence in transition zone location in mechanical small-bowel obstruction \[[@B19]\]. A CT scan is also useful to detect concomitant gastric and 1 or more small-bowel bezoars. The appearance of concentric whorls or small-rounded areas of hypodensity migrating from the stomach into the small bowel is suggestive of Rapunzel syndrome \[[@B1], [@B19]\]. Contrast-enhanced CT scans are particularly helpful to differentiate the bezoar from an intraluminal tumor and to detect intestinal ischemia. Various signs have been associated with ischemia, such as a thickened bowel wall, ascites, a trilaminar appearance of the bowel wall resulting from IV contrast enhancement of the mucosal and muscularis layers, plus submucosal edema (the "target" sign), poor or absent enhancement of the bowel wall on IV contrast-enhanced scans, pneumatosis intestinalis and gas in mesenteric or portal veins, tortuous engorged mesenteric vessels, and increased attenuation of the bowel wall on noncontrast scans \[[@B20]\]. Multiplanar reformations characterize the different types, sizes, and locations of the bezoars, the presence and level of obstruction, and complications \[[@B21]\]. Magnetic resonance imaging seems less useful than CT scans for the diagnosis of trichobezoar because the very low signal intensity may be easily confused with air \[[@B21]\].

Psychiatric evaluation and management when indicated are recommended, even prior to definite treatment if there are no signs of complication that require urgent management. Conservative management of trichobezoars has been associated with a poor outcome \[[@B5]\]. Trichobezoars are resistant to enzymatic degradation and medical treatment. Endoscopic extraction of trichobezoars is generally ineffective. The size and high density of the hair conglomerate limits endoscopic fragmentation. A minority of cases, mostly due to small gastric trichobezoars, have been successfully managed \[[@B1], [@B6]\]. Unfortunately, small gastric trichobezoars are uncommon. If a trichobezoar has been detected elsewhere in the gastrointestinal tract, endoscopy will also detect whether a gastric trichobezoar is present \[[@B3]\]. Endoscopy is also valuable when the diagnosis of gastric mass is unclear. When endoscopic removal is attempted, possible migration of fragments through the pylorus and subsequent intestinal obstruction must be considered \[[@B6]\].

Trichobezoars are most commonly removed by gastrotomy and/or enterotomy \[[@B5]\]. If ischemia or perforation is found, gastric and/or intestinal resection will be required. Erzurumlu et al. \[[@B2]\] reported that in patients who were surgically treated, gastrotomy and/or enterotomy were performed in 85.7%, while subtotal gastrectomy or intestinal resection was indicated in the remaining 14.3%. Most patients with trichobezoar are approached through laparotomy, which allows the examination of the stomach and intestines in order to detect and remove fragments and thus prevent intestinal obstruction \[[@B6]\]. Robles et al. \[[@B22]\] reported 3 cases of small-bowel obstruction secondary to a diospyrobezoar, which were managed with laparoscopic surgery. Nirasawa et al. \[[@B23]\] performed a successful laparoscopic removal of a trichobezoar, which was approached and retrieved through a gastrotomy and removed via a subrapubic incision. Palanivelu et al. \[[@B24]\] reported the laparoscopic retrieval of concomitant gastric and ileum trichobezoars, which were removed through a minilaparotomy. In a review by Gorter et al. \[[@B6]\] laparotomy had a success rate of 99%, with a 12% complication rate, whereas laparoscopy was successful in 75% of the cases, with no complications. Horesh et al. \[[@B25]\] reported a 55% conversion rate to an open procedure after a laparoscopic approach and found no benefit in the complication rate, readmissions, and length of stay. Due to a high success rate, the low complication rate, and low complexity, and the ability to examine the gastrointestinal tract, the surgical approach through a laparotomy is still considered the treatment of choice for trichobezoars \[[@B6]\].

The case of Rapunzel syndrome and obstruction at the ileocecal valve secondary to a second trichobezoar herein reported represents a less common condition. Clinical presentation and trichotillomania in a patient suffering from major depressive and anxiety disorders were highly suggestive of a gastrointestinal obstruction secondary to a trichobezoar. CT findings were consistent with the clinical diagnosis and prompted surgical intervention. Despite the fact that the gastric trichobezoar was associated with a chronic condition, the ileocecal valve obstruction was acute and clinically more relevant. The obstructing trichobezoar could have been a detached fragment from the gastric trichobezoar, or less probably, a second primary trichobezoar. Psychiatric management of anxiety and depression are particularly important in order to reduce the risk of recurrence of trichotillomania and trichophagy.

A case of concomitant Rapunzel syndrome and ileal trichobezoar in a patient with small-bowel obstruction was herein reported.
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![**a** Plain abdominal film showing a distended and occupied stomach (arrows), dilated small bowel loops and air-fluid levels, and distension of distal ileum (arrowhead). **b** CT scan demonstrating a large ovoid heterogeneous mass within the gastric lumen (arrows), surrounded by gastric fluid (asterisk). The nasogastric tube is also shown (arrowhead). **c** CT scan also showing dilated small-bowel loops and air-fluid levels proximal to a heterogeneous intraluminal mass causing obstruction at the ileocecal valve (arrows). The cecum is shown displaced and compressed by the dilated ileum (arrowhead). Both intraluminal masses are suggestive of trichobezoars.](crg-0012-0559-g01){#F1}

![**a** At gastrotomy, a 3-kg trichobezoar was removed. **b** The trichobezoar removed from the stomach (arrow) had a dense tail extending to the duodenum (hollow arrows). The trichobezoar removed from the ileocecal valve measured 7.5 × 4 cm (asterisk).](crg-0012-0559-g02){#F2}
